We present results of a long-term photometric multicolor optical monitoring project of selected low-mass and high-mass X-ray binaries carried out at the TÜBİTAK National Observatory (TUG). New long-term V RI multicolor observations of three selected X-ray binaries with neutron star components (HZ Her, ScoX-1, SAX J2103.5+4545) were observed between 2015 and 2019 with the TUG 60-cm telescope. The light variations of the systems are presented and discussed.
Introduction
Flux variations of X-ray binaries consisting of an evolved component and a compact object (neutron star/black hole) can be observed both at X-ray and optical wavelengths. In these binary systems, the optical component usually fills its Roche lobe. Long-term light variations of both low-mass (LMXB) and highmass (HMXB) X-ray binaries provide information on astrophysical processes, particularly on hot stellar winds of the companion star, stellar activity, mass transfer between components, non-conservative mass loss and angular momentum loss from the system. In this context, long-term multi-color optical changes of selected low and high mass X-ray binaries with neutron star components, previously discussed and catalogued byİçli & Yakut (2015) , İçli (2016) , are presented in this study.
Within the context of our observational project, eight X-ray binaries with neutron star components (HZ Her, Sco X-1, PSR J1023+0038, X Per, BQ Cam, V934 Her, SAX J2103.5+4545, XTE J1946+274) were examined. Some parameters of the selected systems are summarized in Table 1 . Here we present longterm observational results for HZ Her, Sco X-1, and SAX J2103.5 + 4545 and we obtain new period for the SAX J2103.5+4545 system from our new observations. Sco X-1, which is known as the brightest LMXB, was discovered by Giacconi et al. (1962) . Its optical component is V818 Sco (Sandage et al., 1966) . The system has an orbital period of 0.78 days and consists of a 1.4 M ⊙ neutron star and a 0.42 M ⊙ optical component (Steeghs and Casares, 2002) . Based on optical observations, the spectral type is thought to be earlier than G5. The distance of the system is 2.8±0.3 kpc (Bradshaw et al., 1999) and the system exhibits a high and low state (Bandyopadhyay et al., 1999) .
Discovered by observations of the UHURU satellite in 1972 (Tananbaum et al., 1972) , Her X-1 (HZ Her, 4U 1656+35) is classified as an eclipsing LMXB system with an A7 spectral type (Middleditch & Nelson, 1976; Leahy & Scott, 1998 . The system has an orbital period of 1.7 days and consists of an accreting neutron star with a mass of 1.5 M ⊙ and an optical component with a mass of 2.2 M ⊙ (Reynolds et al., 1997; Leahy & Abdallah, 2014 . Its distance is 6.6 kpc (Reynolds et al., 1997) . The system has been observed at different wavelengths (optical, ultraviolet, radio and X-ray bands), see, e.g., Shakura et al. (1997) ; Cherepashchuk et al. (1974) ; Simon et al. (2002) ;İçli & Yakut (2015);İçli (2016). The X-ray flux exhibits a 35day period variation related to the accretion disc (Scott et al., 2000; Leahy & Abdallah, 2014; Postnov et al., 2013) . Another system within the scope of this study is SAX J2103.5+4545, discovered in 1997 with BeppoSAX. It pulsates with a period of 358.61 s (Hulleman et al.,1998) . The system is composed of a 20 M ⊙ optical component with a B0 Ve spectral type (Reig et al., 2010) . The orbital period of the binary system is 12.6 days (Baykal et al., 2007) .
New observations
New observations were made between February 2015 and July 2019, with varying exposure times between 5, 20 and 60 seconds. Multicolour (V RI) light curves were obtained with the 60-cm robotic telescope at the TÜBİTAK National Observatory (TUG). Three systems were observed, HZ Her, ScoX-1, and SAX J2103.5+4545. Their respective periods are 1.7, 0.78, 12.6 days, and their V band brightness lies between 12.5 and 13.8 magnitudes. Observations were handled with the standard difference photometry method in each observation term. IRAF/PHOT and AstroImageJ (Collins et al., 2017) were used in the reduction stage. The frame reduction was performed by subtracting the bias and dark frames and dividing by flat-field frames. Following the time correction, we performed differential photometry as we did in our prevous studies (İçli et al., 2013 (İçli et al., , Ç okluk, et al., 2019 ). AAVSO-135, AAVSO-132, AAVSO-50(1) (for HZ Her), AAVSO-115, AAVSO-126, AAVSO-113 (for ScoX-1) and ID-72,131,136 (for SAX J2103.5+4545 (Reig & Fabregat, 2015) were chosen as comparison stars. Light variations of the systems are plotted in Fig. 1. 
Discussion and conclusions
X-ray binary systems consist of an early-or a late-type star and a black hole or neutron star. The presence of an accretion disk, mass loss from the system and stellar activity on the companion star affect the multi-wavelength light curves of the binary systems. We obtained multicolor (V RI) observations of X-ray binaries with neutron star components between 2015 and 2019 with the TUG T60 telescope. Periodic and non-periodic changes have been observed in these systems. For HZ Her, the amplitude of the light variation in the V band is 1.5 mag. The middle panel of Figure 1 shows the multicolor optical light variation of V818 Sco. The light curves of the system show amplitude variability in the VRI bands. Orbital light curves of the V818 Sco (Figure 1 middle right 
